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Introduction
Human immunodeficiency virus infection / acquired immunodeficiency syndrome (HIV/AIDS) is a disease of the human immune system caused by the human immunodeficiency virus [1] . The human immunodeficiency virus is a retrovirus that infects cells of the immune system by destroying or impairing their function leading to increased susceptibility to infections. The most advanced stage of HIV infection is acquired immunodeficiency syndrome (AIDS). It can take 10-15 years for an HIV-infected person to develop AIDS [2] . A person with HIV infection has AIDS when person's immune system is too weak to fight against common infections / opportunistic infections, or the number of immune system cells (CD4) in the blood of an HIV positive person drops below a certain level [3] .
Research indicates that HIV originated in West-central Africa during the early twentieth century [4] . AIDS was first recognized by the Centers for Disease Control and Prevention in 1981 [5] . HIV be can transmitted via unprotected and close contact with a variety of body fluids of infected individuals, such as blood, breast milk, semen and vaginal secretions. Individuals cannot become infected through ordinary day-to-day contact such as kissing, hugging, shaking hands, or sharing personal objects, food or water [6] .
HIV is one of the world's leading infectious killers, claiming more than 25 million lives over the past three decades [6] . In 2011, approximately 1.7 million deaths were occurred due to HIV/AIDS worldwide [7] . According to WHO, in 2011 an estimated 34.2 million people were living with HIV, and of those, 2.5 million people were newly diagnosed worldwide and about 2.2 million of them were adult [7] .
In 2010, an estimated 68% (22.9 million) of all HIV cases and 66% of all deaths (1.2 million) occurred in Sub-Saharan Africa [8] . South & South East Asia are the second most affected areas; in 2010 this region contained an estimated 4 million cases or 12% of all people living with HIV resulting in approximately 250,000 deaths [8] . However, the rate of HIV prevalence is lower in East Asia (0.1%) and Western and Central Europe (0.2%) [8] .
The Centre for Disease Control and Prevention (CDC) estimates 1.2 million people in the United States are living with HIV infection, and about 20% of infected were unaware of their infection [9] . In 2009, an estimated 17,774 people with AIDS died, and nearly 619,400 people with AIDS in the U.S. have died since the epidemic began [9] . In the United Kingdom, there were an estimated 86,500 people living with HIV which resulted in 516 deaths and approximately a quarter (26%, 22,200) of HIVinfected people were estimated to be unaware of their infection in 2009 [10] .
Ireland became part of the HIV global crisis in 1985, in response to which, an Irish National AIDS Strategy Committee (NASC) established. NASC took a multi-disciplinary approach, involving statutory and non-statutory organisations and people who were living with HIV and AIDS. In 2000 "AIDS Strategy 2000" was published. The members of the Education and Prevention sub-committee of NASC published the Education and Prevention Plan for 2008-2012 in 2008 [11] .
Despite the national HIV prevention approaches, there has been a general upward trend in the number of HIV infections in Ireland. In 2008, there were 9.55 newly diagnosed HIV infections per 100,000 populations [11] . A total of 320 new infections were reported during 2011 in Ireland with the incident rate of 7.0 per 100,000 populations in which 235 were male and 85 were female, giving a male-to-female ratio of 2.8% and 8.8%. The highest proportion of new diagnoses in 2011 (42.5%) were among men who have sex with men (MSM) [12] .
Recent reports indicate that 30% of individuals infected with HIV in Europe are unaware of their infection [13] . In Ireland, 62.2% of cases were asymptomatic at the time of HIV diagnosis, and 8.8% diagnosed with AIDS at the time of their HIV diagnosis [13] .
Young people (15-24 years old) are of international concern in the HIV/AIDS epidemic and are labelled "at risk" group. Young women are especially vulnerable to HIV, and they disproportionately account for 64% of the young people living with HIV worldwide [14] . The importance of focusing on young people recognized at a global level by the 2002 United Nations General Assembly Special Session. The Millennium Development Goals (MDGs) are an essential framework for young people's health. The MDG six is particularly relevant to young people's health about HIV/AIDS [15] .
However, despite these promises, young people remain at the center of the HIV/AIDS pandemic. Globally, the number of new HIV infections in adults were 6000 per day in 2010, and 42% of them were among young people (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) [16] . College and University students as a population are particularly vulnerable to HIV infection [17] . Centres for Disease Control and Prevention stated that the epicentre of the HIV/AIDS epidemic is college students [18] . Inadequate knowledge of HIV/AIDS regarding prevention measures can produce the false perception of the disease among this population.
Materials & Methods
The study had a cross-sectional design. The data collection was done with the help of a questionnaire. The study conducted in an Irish University among 10,000 undergraduate students in 2012. Eligible subjects included if they were aged 18 years or older and an undergraduate student registered at the study site. A web questionnaire survey was carried out using Survey Monkey technology amongst all undergraduate students aged 18 years or above recorded at the study site in 2012. A cover letter accompanying the questionnaire explained the purpose of the study. Students asked for voluntary participation. Participants informed of confidentiality and anonymity. A reminder email was also sent to members within three weeks to increase response rate. Data collection completed in August 2012. The questionnaire consisted of three main self-administered sections that required approximately 10 minutes to complete. The parts of this study were (a) Demographic questions, (b) HIV/AIDS Knowledge and Attitudes (consist of four subdivisions) (c) HIV/AIDS-related Behaviour.
The demographic questionnaire collected data regarding age, sex, academic year, nationality and field of education.
HIV/AIDS knowledge and attitudes assessed with a 24 item scale. HIV/AIDS knowledge and attitudes section contained four subscales (1 = Transmission Myths, 2 = facts, 3 = personal risk, 4 = Attitudes). Each item was scored on a 5-point Likert scale: (1= strongly agree, 2 = agree, 3 = not sure, 4 = disagree, and 5 = strongly disagree). Total scores ranged from 24 to 120, and subscale scores range from 8 to 40 for transmission myths and facts, 3 to 15 for personal risk, and 5 to 25 for attitudes. Higher scores indicate accurate views on HIV/AIDS in this study.
HIV/AIDS-related behaviours examined with yes/no statements covering unprotected sexual intercourse, HIV test, and the need for HIV/AIDS prevention education. 35.6 Table 1 : Socio-Demographic Characteristics of the Participants (N = 469).
Data were analysed using SPSS version 18.0. Descriptive statistics was performed to describe demographic variables, HIVrelated knowledge, attitudes and behaviours. Independent t-test and one-way analysis (ANOVA) tests were used to examine the differences in knowledge and attitudes about HIV/AIDS between genders and their academic years. P < 0.05 was set to determine statistical significance.
Results
A total of 520 students responded to the survey (giving a response rate of 5.2%), 469 participants included in the final sample. 51 participants excluded due to submission of incomplete questionnaires. The socio-demographic characteristics of the participants summarized in Table 1 . Of the respondents 34% (n=151) were males and 66% (n=318) were females. The mean age of the participants was 22.04 years (SD = 5.9). The highest proportion (80.2%) of the participants aged between 18-22 years, and the smallest proportion (19.8%) being 23-26 years or more. 91.5% participants were Irish (n=429).
The majority of students were in either their 2nd (n=158/33.7%) or 1st (n=146/31.1%) year, while lesser number of students were in their 3rd (n=90/19.2%), 4th (n=58/12.4%) or 5th year (n=17/3.6%). The highest proportions of the participants were part of science, engineering and food science (35.6%) or arts, Celtic studies and social science (29.4%) faculties respectively. While small proportions of the participants mentioned that they were either part of business and law (15.4%) or the faculty of medicine and health (19.6%).
The data are related to knowledge and attitudes about HIV/AIDS amongst the participants displayed in Table 2 & 3. The HIV/AIDS knowledge and attitudes had four subscales. Each item scored on a 5-point Likert scale (1 = strongly agree to 5 = strongly disagree). The mean total score of the questionnaire was 84.29 (SD= 8.03). Transmission Myths contained eight items. The possible score range was from 8 to 40. Results showed that the mean score for transmission myths subscale was 30.02 (SD=5.59) among university students (Table 2) . Facts had eight items. The possible score range was from 8 to 40. Results indicate that the mean score for facts subscale was 18.32 (SD=1.81), (Table 2) .
Escape special TeX symbols (Personal Risk had three statements regarding HIV/AIDS, and possible score range was 3 to 15. The mean score of own risk among university students was 13.31 (SD= 1.82), (Table 2) . Attitudes had five statements about people living with HIV/AIDS. The possible score range was 5 to 25. The mean score for Attitudes subscale was 22.33 for Attitudes subscale (SD= 2.74), (Table 2) .
Transmission Myths:
Of the respondents 67.3% believed that HIV can be transmitted through sharing toothbrush or razor, 38.2% through mosquito bites and 33.8% agreed that HIV can be spread through saliva. About 11.7% believed that HIV can be contracted through sharing utensils, and 11.0% agreed that HIV can be contracted through sharing cigarettes. While fewer than ten percent agreed that HIV can be spread through sharing food (8.6 percent), coughing and sneezing (5.2 percent) or through hugging an infected person (0.2 percent), ( Can HIV be transmitted through blood transfusion?
Can HIV be transmitted through sexual intercourse?
Can HIV be transmitted from mother to her baby?
Can HIV be spread through sharing needles?
Can People reduce the risk of HIV transmission by using condoms?
Can AIDS cause death?
Is 
Personal Risk
Westerners are less susceptible of contracting AIDS than Asians.
AIDS only affects intravenous (IV) drug users, prostitutes and homosexuals.
You can protect yourself against AIDS by being vaccinated for it. If a family member contracts HIV he/she should move out.
People with HIV should stay home or in a hospital. 
Facts:
The majority of participants (more than 95 percent) believed that HIV can be transmitted through sexual intercourse (99.8%), sharing needles (99.6%) and blood transfusion (98.8%) or from mother to her baby (95.7 percent). About ninety-five percent (94.9%) of participants agreed that HIV can be transmitted through an open wound. Of the respondents, just over ninety-five percent (95.3%) believed that HIV can cause death, and almost ninety-eight percent (97.6%) agreed that using a condom can reduce the risk of HIV transmission. Forty-three percent of participants agreed that life is normal for people who are HIV positive without AIDS, (Table 2) Personal risk:
Findings on own risk showed that six percent of participants agreed that Western are less susceptible to contracting HIV than Asians, and three percent agreed that they can protect themselves against AIDS by being vaccinated for it. While one percent of participants believed that AIDS only affects intravenous drug users, prostitutes and homosexuals, (Table 2) .
Attitudes:
Approximately half of the respondents (52.5%) were willing to do volunteer work with AIDS patients. Three percent of participants agreed that people with HIV should be kept out of school. Only two percent of participants agreed that people with HIV should stay home or in the hospital. Of the respondents just over one percent (1.2%) agreed to move out a family member if they were HIV positive, while 0.8% agreed that they would end a friendship if their friend had AIDS, ( Table 2) .
The majority of the participants (82.5%) stated that they had never been tested for HIV. Of the respondents, forty-three percent responded that they had engaged in unprotected sexual intercourse while almost forty-two percent stated that they needed HIV/AIDS prevention education (Table 4) .
Independent t-tests were performed to explore the differences in HIV/AIDS knowledge and attitudes for males and females (Table 5 ). Women showed more accurate views regarding facts and opinions, but the actual difference did not reach statistical significant. However, there was a statistical significant difference between males (M = 13.57, SD = 1.55) and females (M = 13.19, SD = 1.94) in relation to personal risk (p < 0.05). Males were more aware of personal risk perceptions as compared to females. There was no significant difference found between student's age groups and their field of educations about HIV/AIDS knowledge and attitudes. An analysis of variance (ANOVA) was also conducted to explore the level of HIV/AIDS knowledge and attitudes in different academic years adjusted for genders (Table 6 ). The results showed that there was a significant difference in knowledge about transmission myths (p-value = 0.03) in females according to their academic years rather than males (p-value =0.11). Women studying in their third and fourth school year showed more accurate knowledge regarding transmission myths as compared to women studying in their first and second academic year. Moreover, there were significant differences in knowledge about facts in males (p-value = 0.02) about their school years. Surprisingly, men studying in their second and third academic year showed real knowledge level regarding events as compared to males studying in their fourth academic year. The significant differences were found in females about personal risk (p-value = 0.02) as compared to men (p-value = 0.36) in their school years. Females in their third and fourth studying year were more aware of personal risk perception as compared to females in their first and second academic year. However, there were no significant differences in attitudes about their academic years, (Table 6 ).
Discussion
The study showed that the majority of the students had a good knowledge about the main routes of HIV/AIDS transmission with no significant difference between males and females. A high proportion of students (more than 95%) were able to iden- Table 6 : Summary of analysis of variance (ANOVA) for HIV/AIDS knowledge and attitudes in different academic year students adjusted for gender (N = 469).
tify that sexual intercourse can transmit HIV/AIDS, sharing needles, blood transfusion, open wound and mother to baby which is inconsistent with the findings of a study (Huang et al. 2005 ) [19] carried out in Chinese students where a large number of students (95%) had misconceptions about transmission of HIV through sharing needles. This study also demonstrated that many misconceptions still exist about other modes of transmission (e.g. by mosquitoes) in this population. Approximately 38% of students reported that mosquitoes can transmit HIV. Studies carried out in other countries illustrate similar finding [17, [20] [21] [22] [23] [24] [25] . Furthermore, about 34 percent of students believed that HIV can be spread through saliva that is consistent with a study carried out by Chinese students by Huang et al. These findings illustrate the need for more education about HIV/AIDS among university students.
The results demonstrated a small proportion of students had misconceptions regarding transmission of HIV through sharing cigarettes (11%) or by cough and sneezing (5%) which is inconsistent with other studies carried out in Chinese (Tung et [19, 22] and Greek (Ouzouni et al. 2012 ) [24] university students. Also, less than one percent (0.2%) of students reported the transmission of HIV/AIDS by causal contact e.g. hugging. It is inconsistent with the finding of other studies conducted among university students in China [19, 22] , Turkey [21] , United Arab Emirates [23] and Taiwan [17] .
In this study, 98 percent of students were aware that the use of condoms can reduce the risk of HIV/AIDS transmission ( Figure A) . This finding is similar to the studies carried out in university students in Turkey [21] , Greece [24] , United States [20] , Nigeria [26] and Malaysia [25] . However, the finding is inconsistent with studies carried out in China [19, 22] and Taiwan [17] . It may be explained by limited sex education and a lack of in-depth HIV /AIDS knowledge among university students in these countries.In a study conducted in Ghana, only 77.5% students identified condom usage as means of preventing HIV infection [32] . The study showed that a small proportion of students was unaware of their personal risk. For example, only one percent of students thought that AIDS could affect only intravenous drug users, prostitutes, and homosexuals. Six percent considered that they are less susceptible to contracting AIDS than Asians which is inconsistent with the findings of other studies carried out in China, Greece and Taiwan. Moreover, only three percent of students were unaware that there is no vaccine to protect from HIV/AIDS. The study indicates that Irish students knew that HIV/AIDS was incurable as compared to other university students in other countries.
Findings showed that the majority of students held a positive attitude towards people with HIV/AIDS. For example, a small proportion of students considered that people with HIV should stay at home or in hospital (2.2%), just over one percent (1.2%) deemed to move out a family member if they were HIV positive, while less than one percent (0.8%) considered that they would end a friendship if their friend had AIDS. These findings demonstrate that Irish students showed more positive attitudes towards people with HIV/AIDS as compared to other studies (Tung et al. 2008; Tung et al. 2011; Ouzouni et al. 2012) [17, 22, 24] . Moreover, only three percent of students considered that people with HIV/AIDS should be kept out of school which is inconsistent with the findings of studies carried out in Arab (M. Gańczak et al. 2007 ) [23] and Turkish (Figen Cok et al. 2001) [21] students. This may explain the social and cultural factors (e.g. stigma, mass media and policies towards people living with HIV/AIDS) which have impacted on university student's views and their emotional reactions towards people living with HIV/AIDS in these countries.
Results showed that nearly half of the students reported their willingness to do volunteer work with AIDS patients, consistent with the finding in studies carried out in Taiwan [17] and Greece [24] .
Regarding HIV/AIDS behaviour, approximately 43 percent of students reported that they had unprotected sexual intercourse. Studies carried out in the United States [20] , Turkey [21] and China [22] illustrate similar findings. This result showed that despite the fact that vast majority of students were aware of the transmission of HIV/AIDS, this study showed that students were less likely to translate their knowledge about HIV transmission into healthy behaviour. Also, they engaged in risky sexual behaviours that put them at risk of acquiring HIV/AIDS and other sexually transmitted diseases. Efforts need to be made to prevent factors that quickly influenced the safer sex practice. For example, "an Irish Study of Sexual Health and Relationships" [27] raised the issue of the cost of condoms in Ireland, where they are among the most expensive in Europe. One of the recommendations from this study was for the removal of the 21% Value Added Tax (VAT) on condoms to make them more accessible to young people and low-income groups. In result, VAT on condoms was reduced to 13.5% in 2008 [28] .
In this study, only 18 percent of students reported that they had ever been tested for HIV, consistent with the finding in other studies carried out in the United States [20] and Turkey [21] . A study by Flack et al. [29] reported a widely recognized practice on college campuses, usually called "hooking up," that explicitly allows sexual interaction without commitment or even affection. This practice occurs between persons who do not know one another well and usually without any expectation to continue the relationship. In these circumstances, where a large number of students are engaged in risky sexual behaviour and had never been tested for HIV, the infected students are likely to infect their uninfected partners without knowing it. Such findings indicate a serious public health threat for university students. Efforts must be made to educate and promote HIV testing on college campuses [20] . Moreover in the present study, about 42% of students reported that they needed education on the prevention of HIV/AIDS.
Another study conducted among students in Nigeria revealed that the knowledge about HIV/AIDS was very high with 97.1% of participants having real knowledge of HIV/AIDS [30] . The primary source of HIV/AIDS information was the mass media. It also showed that male students had better knowledge than females [30] . A study recently conducted at a University in China showed that students had real knowledge, but negative attitude towards HIV/AIDS and HIV/AIDS patients, and 15% of them reported having at least one high-risk behavior related to sex and unprotected sex [31] . Thus, HIV/AIDS health education efforts should be intensified to change attitude and practice among university students in addition to their knowledge.
Conclusion & Recommendations
The results of this study revealed that knowledge of the students was high as compared to studies carried out in other countries. It may explain the implementation of many successful programmes to support HIV/AIDS education and prevention in Ireland. However, this study also demonstrated that there are still some misconceptions among university students that indicate that there remains a need to increase and focus on specific HIV/AIDS education to university students.
This study showed that a high proportion of students was engaged in risky sexual behaviour as well as had never been tested for HIV/AIDS. A range of national bodies (e.g. Open Heart House, the Sexual Health Centre, AIDS West, Dublin AIDS Alliance and Red Ribbon Project) are focusing on HIV/AIDS prevention and sexual health behaviour through campaigns in Ireland. Such campaigns can play a significant role among university students to promote their awareness about HIV/AIDS and healthy sexual habits. Students Health Sectors also need to review the way in which they are delivering the information about HIV/AIDS risk awareness and safer sex practice. It is also important that students should have access to condom machines, and condoms should be available to students at affordable cost. The national AIDS strategy committee also recommends to all third-level institutions to increase condom availability and place condom distribution mechanisms on university campuses. [28] This study also identified that a large number of students stated that they needed more education about HIV/AIDS prevention. The need for more HIV/AIDS education and prevention has been documented from the literature review. In Ireland, the Department of Education and Skills (DES) is continuing to support HIV/AIDS prevention education throughout the school system. To meet the expectations, it is important to develop and implement new policies to increase HIV/AIDS prevention education that target the University students.
